Melanocytomas are rare melanocytic tumors of the central nervous system and its presence at the foramen magnum is extremely rare. We report a case of a 55-year-old male presenting with progressive quadriparesis over one year. Imaging showed a well-defined intradural extramedullary lobulated mass at craniovertebral junction towards the left side and extending to left C2-3 neural foramina. Patient was operated through foramen magnum approach with near total excision of tumor. On a ten-month follow up, he was ambulatory with normal motor power on right side of body and left lower limb and with motor power of 4-/5 in left upper limb. Histopathology and immunohistochemistry confirmed the lesion to be a melanocytoma.
InTRoduCTIon
Pigmented tumours of the central nervous system (CNS) are rare and range from a benign melanocytoma to an aggressive malignant melanoma (1, 2) . Most commonly they are located over the posterior fossa and the cervical spinal cord. Spinal melanocytomas are also rare and their description is limited to case reports (3, 5, 6, 11) . We report a case of a cervicomedullary junction melanocytoma and review the literature in brief.
CASE SuMMARY
A 55-year-old male presented with chief complaints of numbness and progressive weakness of all four limbs for the past one year, the left side more than right side. The patient was not a known diabetic or hypertensive. On examination, he had muscle atrophy, more in the thenar and hypothenar region, and the left more than the right side. He had motor power of grade 3/5 on left side of body and 4/5 on right side of body at all muscle groups. Tone was increased in all limbs. Deep tendon reflexes were exaggerated in all four limbs and bilateral plantars were extensors. The rest of the examination was within normal limits. The Magnetic Resonance Imaging (MRI) of the Craniovertebral Junction (CVJ) showed a welldefined lobulated intradural extramedullary mass lesion on the left side with extension to the left C2-3 neural foramina. The mass lesion was iso-to hyper-intense on T1 W image, hypo-intense on T2 W image and uniformly enhancing on intravenous gadolinium contrast ( Figure 1A-C) . The mass lesion was compressing and displacing the cord and lower medulla laterally towards the right side. There was mild widening of left C2-3 neural foramina. Few areas of hemorrhage were seen in extradural component of the lesion. The patient was operated in prone position through a foramen magnum approach with near total excision of tumor. On gross examination, there was black discoloration of dura. The tumor was intradural extramedullary, blackish grey, 3.5x2 cm in size, encapsulated with moderate vascularity, and infiltrated the C1-2 intervertebral foramina on left side (Figure 2 ). The first and second cervical nerves on the left side were entrapped in tumor tissue. The patient improved after surgery with normal motor power (5/5) on the right side of the body and left lower limb. The left upper limb power remained the same at 4-/5. The histopathology (HPE) showed a cellular tumour consisting of oval to spindle cells arranged in sheets, fascicles and whorled nests with round to oval nuclei, small nucleoli, few mitoses and moderately eosinophilic cytoplasm with indistinct margins. There was abundant intracellular and extracellular melanin production. There were few haemorrhages but no necrosis was seen. Immunohistochemistry was positive for Human Melanoma Black (HMB) 45 and Vimentin and negative for NSE and GFAP ( Figure 3A ,B). The patient was advised Radiotherapy. At 1-year follow-up the patient was ambulatory but the power in the left upper limb did not improve.
dISCuSSIon
The term melanocytoma was coined by Limas and Tio in 1972 (9) . Primary melanocytic tumors of the central nervous system (CNS) are rare, constituting about 1% of all melanomas (2,5,6). Spinal melanocytomas are even less frequent. In a series by Jaiswal et al only 2 of their 5 cases were in the spinal region, both present in the cervical region (6). They are more commonly seen in the fifth decade, more commonly in females. The most common location is the posterior fossa or over the cervical spinal cord (6). 
A B C
The differential diagnosis for solitary pigmented lesions of the central nervous system includes melanocytoma, pigmented schwannomas, malignant melanoma, medulloblastoma or paraganglioma (1,2). Melanocytomas are usually solitary, non invasive and relatively benign (1,6). Spinal meningeal melanocytomas may be intradural or extradural. Clinically, spinal melanocytic tumors usually present with myeloradiculopathy. They arise from leptomeningeal melanocytes that are of neural crest origin (5, 6, 10, 11).
Grossly, melanocytomas are well-circumscribed, encapsulated, dark brown to black nodular tumors. They may be attached to the leptomeninges and micked by a meningioma with previous hemorrhage. Histologically, the cells are arranged in sheets of well-differentiated epitheloid cells, with round to oval nuclei and finely dispersed chromatin. There is abundance of intracytoplasmic melanin. Mitotic figures, hemorrhage and necrosis are usually not seen. Tight clustering of cells and prominent nucleoli may also be seen (1, 2, 6, 10, 11).
Melanocytic tumors of the CNS may be classified as low grade (melanocytoma), intermediate grade, and high grade (melanoma) (1). A few authors consider melanocytomas a borderline tumor between cellular blue nevus and spindle melanoma (5).
Immunohistochemically, meningeal melanocytomas are positive for S100 protein, vimentin, and HMB45 antibody. Staining for keratin, epithelial membrane antigen (EMA), glial fibrillary acidic protein (GFAP), and neuron specific enolase (NSE) is negative. Ki 67 index is low indicating its benign nature (2, 5, 8, 9) .
Our patient had well-circumscribed black coloured tumor. Microscopy showed a cellular tumor consisting of oval to spindle cells arranged in sheets, fascicles and whorled nests with round to oval nuclei, small nucleoli, few mitoses and There was abundant intracellular and extracellular melanin production. There were few haemorrhages but no necrosis was seen. Immunohistochemistry was positive for HMB 45 and Vimentin but negative for NSE and GFAP. These findings all suggested a melanocytoma.
Malignant melanomas which form the malignant spectrum histologically consist of spindled or epitheloid cells arranged in loose nests, fascicles, or sheets with variable cytoplasmic melanin pigment. Nuclear atypia, pleomorphism, anaplastic nuclei, mitosis and necrosis are features which favour a melanoma. Metastatic melanomas present as multiple lesions confined to CNS or other organs and have a poor prognosis (5,6). Other conditions like primary leptomenengial melanosis also carry a poor prognosis.
The mainstay of treatment is surgical excision (5) (6) (7) (8) (9) (10) (11) . A review of the literature on spinal meningeal melanocytoma shows that total resection was achieved in 8 of the 10 operated cases (10) . A complete resection carries a better prognosis than incomplete resection (4, 7, 10) . A higher relapse rate is seen after incomplete resection (7) . Primary high-dose radiotherapy has been shown to be effective in long-term control of the neoplasm in patients where no resection or incomplete resection (7) . High doses of radiotherapy are requirements for optimal treatment of spinal meningeal melanocytoma, at least 50.4 Gy if 10 cm of the spinal cord requires radiation. It is suggested by Rades to give this dose of radiotherapy in 1.8 Gy fractions to reduce risk of myelopathy. This dose reduction to 48.6 Gy is preferable if 20 cm of cord requires irradiation (7) . In most series, radiotherapy was not used after total resection (10). Rades et al suggest the use of radiotherapy even after complete resection to prevent recurrence (7).
Chemotherapeutic agents are used for malignant melanoma. Dacarbazine, cisplatin, carmustine, tamoxifen and fotemustine have all been tried in different combinations and regimes with varying results (1, 4) . Fotemustine readily penetrates the blood brain barrier and has shown a response rate up to 28% in malignant melanoma but the confirmative role of chemotherapy in meningeal melanocytoma still requires further studies (4).
To conclude, spinal melanocytomas are rare. Their main differential is a melanoma which carries a worse prognosis, others being schwanomma, meningioma or a paraganglioma. Surgical excision forms the mainstay of treatment. Radiotherapy improves outcome after incomplete resection but its role after total resection is controversial. 
